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I.  CALL TO ORDER, OPENING REMARKS, AND CONSIDERATION OF
DECEMBER 5-6, 1988, NCAB MEETING MINUTES--DR. DAVID KORN

Dr. Korn, Chairman, called the 69th meeting of the National Cancer Advisory Board
(NCAB) to order and welcomed Board members, the President’s Cancer Panel, liaison
representatives, guests, staff of the National Cancer Institute (NCI), and members of the public.
He then invited members of the public who wished to express their views on any part of the
meeting to do so by writing to Mrs. Barbara S. Bynum, Director, Division of Extramural
Activities (DEA), within 10 days of the meeting.

Approval of the December meeting minutes was postponed until the following day’s session.
Dr. Korn noted that the issue of Board meeting format was to be discussed as an item of new
business. '

II. FUTURE MEETING DATES

Dr. Korn called the Board members’ attention to the following confirmed meeting dates:
May 15-17, 1989; September 18-20, 1989; December 4-6, 1989; January 29-31, 1990; and May
14-16, 1990. Dates to be confirmed are October 1-3, 1990, and December 3-5, 1990. Dr. Korn
pointed out that the meetings were scheduled for a 3-day period, pending further discussion of
the issue. In response to a request for reconsideration of dates for September (due to a conflict
with the Conference on Antimicrobial Agents and Chemotherapy), Mrs. Bynum indicated that she
would investigate the possibility of changing the dates.

II. REPORT OF THE PRESIDENT’S CANCER PANEL--DR. WILLIAM P. LONGMIRE FOR
DR. ARMAND HAMMER

In Dr. Hammer’s absence, Dr. Longmire read the Panel report. Dr. Hammer noted that,
since the last Board meeting, events had occurred which would be of great importance to the
cancer community, namely, inauguration of a new President, appointment of a new Director of
NCI, and designation of a new Secretary of Health and Human Services (DHHS). He expressed
confidence that the new team would build on the accomplishments of the past and expand present
opportunities for further progress in the fight against cancer.

On behalf of himself, Dr. Longmire, and Dr. John A. Montgomery, Dr. Hammer assured
Dr. Samuel Broder, new NCI Director, of the cooperation and support of the President’s Cancer
Panel in the months and years ahead. He commended the selection of Dr. Louis Sullivan for the
post of Secretary, DHHS, and noted that Dr. Sullivan's service on the NCAB gives him a special
understanding of the National Cancer Program and the problems facing NCI. In expressing
confidence that President George Bush would give increased support to NCI activities,
Dr, Hammer reminded the Board that in June 1988, then-Vice President Bush requested that the
Panel undertake review of the drug approval process for cancer .and AIDS drugs and noted in the
letter to Dr. Hammer that this study had the potential to significantly benefit cancer patients and
cancer treatment research. Dr. Hammer said he believed this statement was an expression of the
President’s commitment to the cause of accelerating research and treatment for cancer victims
and noted that a committee had been established under the chairmanship of Dr. Louis Lasagna
and included Dr. Gertrude .Elion, NCAB member, among its distinguished membership.

The first meeting of the National Committee to Review Procedures for Approval of New
Drugs for Cancer and AIDS was held on January 4. Dr. Hammer presented the Committee with
its charge and noted that while safety and efficacy must remain of paramount importance in
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permitting the use of new drugs, it is also critical that the Food and Drug Administration’s (FDA)
regulatory procedures not unduly deter the rapid transfer of new agents to patients with cancer
and AIDS. He expressed confidence that the Committee would produce recommendations for
improvements in the drug approval process that would combine safety and speed. Dr. Hammer
stated that the Panel had advised the Committee members to consider themselves completely
independent of any specific orientation and to weigh all of the issues as they see them, to call
witnesses they feel should be heard, and to arrive at decisions they see as just and proper, all to
an end that will assure the protection and advantage of the cancer and AIDS victims. He said the
NCAB would be informed periodically of the Committee’s activities and welcomed on behalf of
the Committee, mput from Board members.

- Turning next to a discussion of the Panel’s 1989 activities, Dr. Hammer stated that the Panel
plans to continue visiting cancer establishments throughout the country, beginning on March 6
with a meeting at Howard University in Washington, DC. In addition, the Panel is in the final
stages of preparing its annual report to the President and Congress on the National Cancer
Program as operated by NCI. Dr. Hammer described the report as generally optimistic and noted
the Panel’s support of the ongoing programs of NCI. He said the Panel attributed the continued
progress in research and-the advances in treatment to a well-balanced program and the effective
use of available funding and credited Dr. Vincent DeVita, former Director of NCI, for much of
the progress. He added that the Panel is confident Dr. Broder will continue to expand on this
record of achievement.

While acknowledging the achievements of the National Cancer Program, Dr. Hammer
pointed out that thousands of people die each year from cancer and that cancer will soon become
the primary cause of death in the United States, due partly to the aging of the American
population. He cautioned against complacency in the face of this probability and stated that the
Panel is concerned that recent budget increases for cancer research and training have not been
sufficient even to sustain existing activities (e.g., only 25 percent of approved grants will be
funded by NCI this year). |

Dr. Hammer said he hopes to present personally the completed Panel report to the President
and his advisors and to Congress, calling attention to the bypass budget, which, he said, makes a
compelling case for increased support to the National Cancer Program. He stressed the need to
bring the bypass budget, which is prepared by NCI under a special authority granted by the
Cancer Act, to the attention of as many people as possible.

While recognizing the need for restraint in government spending, Dr. Hammer warned of
the dangers of losing the momentum that has been built up with great effort and not being able
to capitalize on present cancer research opportunities. He stressed the need for extra effort to
prevent these dangers from materializing, and he expressed his commitment to vigorously pursue
the Stop Cancer campaign. He reported that the campaign is progressing well and expressed the
hope that Congress will match the $12.5 million already raised, thereby providing $25 million for
cancer research projects which are found worthy of support.

In discussion, the point was made that prevention of cancer and AIDS, as well as treatment
of the victims of these diseases, are important concerns of NCI.

IV. NCI DIRECTOR’'S REPORT--DR. SAMUEL BRODER
|
Dr. Broder expressed pleasure at making his first presentation to the NCAB as Director of
NCI. He extended congratulations to Board members, Dr. Louis Sullivan on his nomination to
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become Secretary of Health and Human Services, to Mrs. Nancy Brinker on her induction in the

Texas Women's Hall of Fame, and to Dr. Gertrude Elion on her award of the Nobel Prize in
Medicine. ‘ '

Dr. Broder summarized the increased momentum of cancer research, citing significant
developments in the science and application of cancer prevention and early detection, improved
understanding of the genetic and molecular basis of cancer, characterization of physiological
growth factors and their receptors, elucidation of new families of viruses such as retroviruses,
improved understanding of cancer drug resistance and development of strategies to reduce this
resistance, increased expertise in the use of monoclonal antibodies and genetically engineered
products to treat cancer, development of new adjuvant therapies, and the use of advanced
computer technology to design new strategies to treat cancer and AIDS. By virtue of these and
other accomplishments of the National Cancer Program, many thousands of lives have been saved.
However, Dr. Broder also pointed out that understanding of cancer remains incomplete, and
cancer treatments do not heal every patient. In addition, some people--notably women,
adolescents, and certain minorities--continue to smoke, although it is known with certainty that
smoking contributes to one-third of all cancer deaths.

Dr. Broder underscored the importance of considering lung cancer a women's health issue,
noting that in the 1989 estimates, lung cancer will cause more deaths among wamen than breast
cancer. He suggested the need to make cancer in women a priority health issue and to develop

research programs in basic science, prevention, early diagnosis, and treatment to deal with these

cancers. |
|

Dr. Broder also expressed concern about the disproportionate burden of cancer incidence
and mortality suffered by blacks. He stated that a broadly based approach, addressing various
factors such as smoking, nutrition, and patterns of medical care, is needed and would require the
participation of all components of NCI.

Rather than accepting these problems as justification for pessimism, Dr. Broder said that
they should serve as indications of what can and needs to be done. He identified basic research
as NCI's highest priority. He noted that current knowledge about oncogenes is a direct outcome
of such basic research. More than 40 oncogenes are known, and the specific protein products of
important oncogenes have been isolated and their mechanisms identified. These oncogene
products are frequently abnormal versions of growth factor receptors, and research is now
exploring ways of blocking the expression of "undesirable" genes, using antisense constructs.

Dr. Broder said that this information is highly likely to have important clinical applications.

During the past 2 years, information from basic laboratory research has emerged about
suppressor genes or anti-oncogenes. Dr. Broder described a two-hit process of tumor
development in which genes that would suppress a tumor are lost or inactivated through inherited
mutations and environmental factors. He said eventually it may be possible to replace a
suppressor gene or a relevant product to prevent a tumor from developing.

Dr. Broder identified research on cancer causation and prevention as another high priority.
Research has provided information about the association of various substances with cancer in
humans, and Dr. Broder cited a recent study suggesting that vegetables in the allium family may
protect against cancer of the stomach. He reiterated NCI's commitment to learning about which
dietary components prevent or contribute to the development of cancer to provide the basis for
information td guide the public and the food industry. Genetic changes and the interactive
effects of substances, such as cigarette smoke and radon, are other important areas of study.
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Turning next to chemoprevention, Dr. Broder said studies are in progress to determine
whether the addition of synthetic or natural nutrient supplements to the diet can lower cancer
incidence. Agents being studied include folic acid, vitamin B,,, retinoic acid, beta-carotene,
vitamin C, and vitamin E. Dr. Broder stated that NCI plans to expand the basic research capacity

of its intramural program in cancer prevention and nutrition as a way of stimulating more

investigator-initiated basic research in this area.
|

Dr. Broder briefly digreséed to emphasize the magnitude of the lung cancer problem. He
pointed out in the beginning of this century, lung cancer was a rare disease, and today it is a

disease that does not have to be a part of our lives. The information about the health conse-
quences of smoking is irrefutable.

Dr. Broder identified early diagnosis as another priority, calling for the widespread
application of established technologies such as mammography and the development of new
technologies. Such new techniques include a painless urine test for bladder cancer that detects an
autocrine motility factor and the use of monoclonal antibodies directed at antigens on lung cancer

cells. These techniques offer the possibility that cancer can be diagnosed at early, more treatable
stages. . }
l

Dr. Broder emphasized that NCI also would continue to apply the fruits of basic research to
new therapeutic strategies. In addition to the development of three to five agents per year as
Phase I experimental drugs, Dr. Broder mentioned that intramural investigators also are
reexamining old drugs used for the treatment of noncancer diseases. One such drug, suramin, is
now being rapidly developed as a new treatment for prostate cancer. Suramin has reproducibly
brought about tumor regressions in men whose tumors no longer responded to first-line hormonal
therapies.

|

Dr. Broder stated that biological response modifiers (BRMs) will continue to be a major
focus of treatment research. New combinations of BRMs are being tried, and successes have
been achieved in treatment of previously intractable malignancies, including advanced melanoma
and kidney cancer. Significant responses have been observed using alpha-interferon and
chemotherapy to treat multiple myeloma. Dr. Broder identified other priorities in treatment
research as adoptive cellular therapy, including the concept of gene transfer, combined
chemotherapy and radiation, and adjuvant therapy.

Dr. Broder pointed out that major advances in breast and colon cancer have come out of the
NCI-funded clinical trials by the clinical cooperative groups. He described the cooperative group
program as a valuable national resource, both as a vehicle for transferring basic research
knowledge and for facilitating information flow from the community.

NCI will continue to track progress against cancer through the Surveillance, Epidemiology,
and End Results (SEER) program. Dr. Broder said plans are to add registries to the program to
improve coverage of black and Hispanic populations. He also emphasized that NCI would
continue its comprehensive program of translating information into action through the cancer
centers, cooperative groups, community oncology programs, outreach activities, public
information activities of the Office of Cancer Communication, the International Cancer
Information Center, which includes PDQ and the toll-free nationwide cancer information service,
as well as a major cancer prevention awareness program.

Turning to AIDS, Dr. Broder affirmed NCI's strong commitment to fight against AIDS and
its related disorders, in collaboration with the National Institute of Allergy and Infectious
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Diseases (NIAID) and other institutes. He noted NCI’s vigorous efforts in AIDS vaccine
development and the development of treatments for AIDS. AZT is already in clinical use, and
dideoxynucleosides are now in large-scale testing. Dr. Broder cited preliminary results indicating
that dideoxyinosine (ddI) may stop AIDS virus replication in patients. In collaboration with the
private sector, NCI is testing genetically engineered agents, such as granulocyte macrophage
colony-stimulating factor (GM-CSF), which stimulates the bone marrow, and CD4, a protein that
can bind to the AIDS virus. Dr. Broder remarked that as new treatments for AIDS extend life,
there will be a need to treat the cancers that frequently complicate AIDS.

: .

In concluding his presentation, Dr. Broder addressed several administrative issues. He
pointed out that while NCI will maintain its commitment to support investigator-initiated
research, its missjion requires that other activities also be given high priorities. Dr. Broder
reemphasized the importance of the cancer centers program and the clinical cooperative group
program for implementing national priorities and achieving success in cancer prevention and
control and early diagnosis and treatment. He also stressed the fact that NCI has acted as a
catalyst to stimulate not only cancer research, but also the overall excellence of American
biotechnology. For example, NCI’s supercomputer is a national resource for basic biomedical
research on the structure-activity relationships of drugs and macromolecules and the sequencing
of human and viral genes. Dr. Broder concluded by stating that although some measure of
satisfaction can be taken from the progress achieved against cancer, the sobering reality is that
many challenges remain--some forms of cancer are still not treatable, and others, while treatable,
are not yet curable. 3

The following points were raised in discussion:

* An important component of continued progress in biomedical research is support for
biomedical research training.

e NCI is committed to proceed with the establishment of an intramural nutrition research
program. ;
|
¢ NCI serves as a source of information to Congress, but cannot ask Congress for

legislative action; however, the NCAB, both as a Board and as individuals, can approach
Congress. |

¢ The Subcommittee on Information and Cancer Control for the Year 2000 may consider
strategies for actively conveying information to Congress, private businesses, and other
groups. ‘g

¢ Discussion of cigarette smoking should be presented in a format that conveys the
message that there are no doubts about the health consequences of smoking.

e NCI's efforts can be enhanced by joining with other groups like the American Medical
Association and voluntary health agencies.

BUDGET UPDATE

As introduction Dr. Broder stated that the budget to be discussed was President Reagan’s
budget, and it was not known what modifications might be forthcoming from President Bush. In
FY90, NCI is to receive 32 additional FTEs for AIDS activities and 28 fewer FTEs for cancer
activities, with a net increase of 4 FTEs. Dr. Broder pointed out that since FY84, NCI has lost

|
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more than 400 FTEs for cancer activities, a reduction of nearly 20 percent, somewhat mitigated
by an increase of 148 FTEs for AIDS during the same period. These reductions in personnel
ceilings directly and indirectly affect NCI's activities and programs.

In reviewing the FY89 budget, Dr. Broder noted the increase of $103 million or 7 percent

-over FY88. About 80 more research project grants will be funded than last year, although the

number of competing awards will be about 250 fewer. It will be necessary to negotiate a 10
percent reduction for competing grants and about a 4 percent reduction for noncompeting grants.
Dr. Broder said a funding plan for cancer centers is being developed, and realistically, it can be
expected that several existing grants will be phased out and other grants negotiated downward.
|

NIH has proposed increasing stipends for the National Research Service awards for FY§9.
This would result in a decrease of about 150 NCI training slots below the FY88 level. NIH is
considering several options to minimize the reduction of trainees, including a request for
authority to redirect funds from the research project line into training grants, which would
amount to $1.6 million from NCI research grant funds and 73 fewer trainee positions.

Turning to the FY90 budget, Dr. Broder said NCI is slated to receive an increase of
$74.5 million, for an overall budget, including AIDS, of $1.646 billion. He pointed out that it is
again being proposed that AIDS funding for the Public Health Service be consolidated in the
Office of the Assistant Secretary for Health. The cancer portion of NCI's budget will increase by
$46 million and of this amount, 80 percent will be committed to investigator-initiated research.
Compared with NIH as a whole, NCI has received slightly lower budget increases. NCI
constitutes about 22 percent of the entire NIH budget, down from 34 percent in 1976. NIH has
budgeted $100 million for ;hé human genome project.

Dr. Broder said that in spite of the increases for research project grants in FY90, downward
negotiations will be required to fund approximately the same number of grants as this year.
Cancer centers will receive about a $1 million decrease in 1990, but with the incorporation of
some AIDS money, the centers’ budget will be level. The clinical cooperative groups will receive
a very slight increase. Dr. Broder noted that the total budget for the research grant category is
more than $927 million or about 60 percent of NCI's total budget. Other items in the FY90
budget include a 3.4 percent increase for National Research Service awards, a slight reduction in
contracts, a 5.8 percent increase for intramural research, which includes mandatory increases for
personnel salaries and benefits and the NIH Management Fund, a $3.5 million decrease for
research management and support (mandated by the Office of Management and Budget), a level
budget for cancer prevention and control, and no funds for construction.

Dr. Broder next discussed the AIDS component of NCI's budget, which will increase by
23 percent in 1990. About $5 million of the cancer centers’ budget will be related to AIDS
research. The intramural program will increase by $12 million for AIDS activities. Considering
both cancer and AIDS, research project grants will receive one of the largest increases (6 percent)
of any of the mechanisms. The 1990 budget permits the support of more than 100 additional
competing awards, up to a total of 822, with an expected 30 percent funding rate. The funding
for RO! grants is expected to approximate this year. Dr. Broder stated that reductions to
individual grants will be necessary--about 10 percent for competing grants and 4 percent for
noncompeting grants. He announced that the House budget hearings are tentatively scheduled for
March 22 and Senate hearings for mid-April. ‘
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In discussion, it was noted that much of the budget information presented is preliminary
and may be subject to change. Flexibility within the budget is limited, but changes in one
component may have unintenc‘ied effects on other components.

V. LEGISLATIVE UPDATE--DR. MARY KNIPMEYER

Dr. Knipmeyer stated that since her last report in September 1988, Congress had acted to
renew the National Cancer Act for 2 years as part of the Health Research Extension Act of 1988.
Because the reauthorization was for only 2 years, the next bill to renew the National Cancer Act
will be introduced in the 101st Congress.. Other legislation of interest enacted by the 100th
Congress related to radon (P.L. 100-55, Amendment to the Toxic Substances Control Act) and
tobacco (P.L. 100- 647 Technical and Miscellaneous Revenue Act of 1988). Dr. Knipmeyer noted
that Senator Tom Harkin (D-lowa), the new Chairman of the Senate Appropriations

Subcommittee on Labor, HHS, Education, and Related Agencies, had visited NIH and met with
Dr. Broder. :
|

Concerning current legislative issues of interest, Dr. Knipmeyer pointed out that many of
these issues also are being addressed at the State level. Ten AIDS bills have been introduced in
Congress, as well as several relating to animal welfare. Dr. Knipmeyer said regulations under the
Animal Welfare Act are still being reviewed by the Office of Management and Budget. She
noted renewed interest in continuing and extending the smoking prohibition on commercial
airline carriers. A new bill would disallow tax deductions for promoting or advertising tobacco
products, and a resolution would encourage more public service announcements and information
dissemination to the public about the health consequences of smoking and smokeless tobacco.
Other bills are intended to increase the excise tax on cigarettes and smokeless tobacco. Bills
related to nutrition monitoring include sections on procedures for providing dietary guidance to
all Americans as well as various subpopulations. The Medicare Catastrophic Coverage Act
includes provisions for screening mammography coverage. Dr. Knipmeyer noted a resolution
designating the week of April 16 as National Minority Cancer Awareness Week.

|
|
|

Commenting on congressional committee membetship changes, Dr. Knipmeyer mentioned
the retirement of Senator Lawton Chiles and appointment of Senator Harkin to chair the Senate
Appropriations Subcommittee. Senator Arlen Specter (R-PA) is expected to take the ranking
minority position on the Subcommittee, with Senator Mark Hatfield (R-OR) remaining the

ranking minority on the full committee. Membership on the House Appropriations Committee is
largely unchanged. |

V1. PROGRAM PROJECT GRANT PROGRESS REPORT--DR. ROBERT HAMMOND

Dr. Hammond began by pointing out that this review round is the first in which all of the
NCI program project grant applications have been reviewed by ad hoc review committees, rather
than standing or chartered committees. Summarizing background information, Dr. Hammond
recalled that the Program Project Working Group had presented recommendations to the NCAB
in February 1987. The recommendations called for more interaction between program staff and
applicants, initial reviews by special committees, and discontinuation of automatic site visiting,
along with some operational changes. The Board agreed to the recommendations on a trial basis,
and an implementation plan was developed and presented to the Board in May 1987. The plan
provided for the publication of new guidelines, which were officially released in the summer of
1988. The guidelines included new instructions for the POl applications that are compatible with

the DRG format. The guidelines also outlined procedures to encourage constructive dialogue
between NCI program staff and applicants.

\
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Dr. Hammond said the program project reviewers pool now includes more than 200 senior
scientists, spanning broad areas of expertise. Names were provided by program staff, the Grants
Review Branch, and executive secretaries and drawn from the rosters of former NCABs,
divisional Boards of Scientific Counselors, and program project grantees. Operational changes,
intended to ensure the quality of the review, include standardization of mailings to reviewers,
thorough orientation of review panels, and use of the NIH-wide scoring procedure.

Dr. Hammond suggested that the goals of the original recommendations have been achieved, and
procedures are in place for continued strengthening of interactions and improving quality control.
He said that NIH is developing an evaluation plan to compare the new ad hoc committee review
procedure with the standing committee review previously used.
. |
. The following points were raised in discussion:
|

e NIH-wide scoring refers to use of merit descriptors (e.g., outstanding, excellent) that are

linked to a range within the priority score system.

e Based on the first few applications that have been reviewed according to the new
procedures, scores seem to be more evenly distributed over the scoring spectrum, rather
than tending toward the positive end.

| .

e The new procedure should enable program staff and the Executive Committee to look at

the range of applications and make substantive decisions based on quality.
i : .

e The question of whether there will need to be a special funding plan for POls reviewed
under the new system has not been addressed, although the Executive Committee will
probably set a payline based on the outcome of this and subsequent review rounds.

e Efforts will be undertaken to ensure that narrative in the summary statement matches
the score. |

VII. A MOLECULAR AEPROACH TO TUMOR CLASSIFICATION--DR. MARK ISRAEL

Referring to the few universally and invariably successful cancer treatments, Dr. Israel
stated that his laboratory has been studying the underlying characteristics of human tumors to
develop specific therapies or use currently available therapies in a more specific manner. This
line of investigation evolved in response to the recognition that among children with neuro-
blastoma, a common solid tumor that does not respond well to currently available therapies, there
is a genetically definable subgroup who can be treated very efficaciously. Although this
subgroup is histopathologically indistinguishable from other neuroblastomas, it was subsequently
recognized to be genetically distinct and to have a distinct clinical syndrome. This tumor is now
more widely known by the name neuroepithelioma. Although all these tumors involved neuronal
cells, neuroblastomas were found to secrete adrenergic transmitter chemicals and neuroepitheli-
omas synthesize cholinergic transmitters. This finding suggested that it might be possible to
recognize other different biologic entities among these tumors based on their correspondence with
different stages of the normal development of neuronal tissue. .

Dr. Israel pointed out that although all of a person’s cells have the same genetic material,
different genes are turned on in different cells at different times to produce the complex human
organism. Recognizing that tumors are not homogenous, the development of malignancy was
studied from the perspective that it might be related to normal developmental events. Dr. Israel
said the tools of molecular biology were used to identify genes that define the fully matured,
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adult adrenal chromatin cell. 'Neuroblastoma is thought to occur in embryonal cells that give rise
to chromaffin tissue. A battery of genes that were turned on in chromaffin tissues was isolated,
enabling study of why these genes were not turned on in tumor cells. Some genes were found to
be expressed very early in nqrmal development, while others were expressed only at later times.
Dr. Israel explained that the next step was to examine neuroblastoma tumor cell lines for the
expression of those marker genes. The pattern of expressed genes that emerged in the tumor cells
precisely mimics the temporal sequence in which these genes are turned on during normal human
development. This finding led to the development of a series of questions about the biological
differences in tumors and their responses to therapy. Dr. Israel stated that the goal of ongoing
research is to determine whether different therapies can be developed that will address the
underlying pathologic event that leads to each of these different tumor types. Data indicate that
the underlying pathologic alterations are likely to be different among cells. For example, it was
observed that some tumor cell lines will grow in mitogen-free medium, indicating that the tumors
make their own growth factors. Therefore, Dr. Israel suggested, specific therapy should address

the specific growth factor alteration rather than simply the histopathologically defined type of
tumor. i |

Dr. Israel said that another investigation is directed at identifying the body’s normal signals
for telling cells to go ahead and mature to the next stage of development. Retinoic acid is the
only known morphogen or substance capable of physiologically directing differentiation. When
neuroblastoma tumor cells are incubated with retinoic acid, they become neuronal in appearance
and acquire a variety of new gene products and the ability to transmit electrical impulses.

Dr. Israel recalled that several years ago, his laboratory had demonstrated that treatment of

neuroblastoma with retinoic acid leads to the alteration of the expression of the N-myc oncogene
within a few hours. ‘

|

Further studies, using transfected N-myc oncogenes, verified that the expression of this
single, potentially pathologic gene can completely alter development. The question remains
whether the molecules that direct normal development can be approached as therapeutic
modalities. Dr. Israel commented that this approach also might be useful in common tumors of
adulthood that occur in renewing tissues, such as colon, breast, and lung epithelium, where cells
go through a series of steps during differentiation before becoming mature epithelial tissue.

Points raised in discussion included the following:

e Neuroblastoma cells that secrete insulin growth factor 2 stop secreting it when
administered retinoic acid.

e N-myc may function to block differentiation at a number of different steps in the
process. ‘

e Retinoic acid has not been shown to be present in vivo. The biologically active
congeners of the acid are known to be present during normal development.

¢ Neuroblastoma IV-S spontaneously remits in almost every case and is not treated.
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VIII. TUMOR-INFILTRATING LYMPHOCYTES: ROLE IN CANCER THERAPY AND AS A
VEHICLE FOR GENE TRANSFER--DR. STEVEN ROSENBERG

Dr. Rosenberg opened his presentation by stating that one goal of his studies is to develop a
method for mediating the rejection of established growing human tumors by the adoptive transfer
of lymphoid cells with antitumor reactivity into cancer patients. He explained that his early
work, first described in 1980, dealt with lymphokine-activated killer (LAK) cells. By incubating
peripheral blood lymphocytes of cancer patients with interleukin-2 (IL-2) under appropriate
conditions, LAK cells were generated that were capable of destroying cancer cells but not normat
cells in tissue culture. The adoptive transfer of these cells mediated tumor regression. Over 300
patients now have been treated with either high-dose IL-2 alone or IL-2 plus LAK cells, and
complete tumor regression has been achieved in 10 to 12 percent of patients with metastatic renal
cell cancer and with malignant melanoma. Dr. Rosenberg said that in over half of the 18 patients
who achieved complete regression, the tumors have not recurred for up to 4.5 years. Approxi-
mately another 20 percent of patients with renal cell cancer and malignant melanoma had at least
50 percent reduction in tumor burden.

Dr. Rosenberg stated that in seeking a more potent cell for use in adoptive immunotherapy,
he and his colleagues tested cells from peripheral blood, from the thoracic duct, from draining
lymph nodes, and from those cells infiltrating the tumor itself, tumor-infiltrating lymphocytes
(TILs). TILs can be grown in IL-2 by culturing a single-cell suspension from a freshly resected
tumor that contains a few lymphocytes and a large number of tumor cells. TIL celis that bear
IL-2 receptors are activated by the tumors and grow under the influence of IL-2. As they
proliferate, they kill the tumor cells, so that in about 10 days the tumor cells are eliminated,
leaving pure populations of lymphocytes. Large populations of lymphoid cells can be generated,
up to 2 or 3 x 10!, for use in clinical trials.

In in vivo models, Dr. Rosenberg said that TILs were found to be from 50 to 100 times more
potent in their antitumor activity than LAK cells. TILs have been generated from more than 100
different tumors. In about half of patients with malignant melanoma, it is possible to isolate
TILs that have absolutely specific lytic activity against the tumor from which they were derived.
LAK cells, on the other hand, will lyse transformed cells nonspecifically. The ability of TILs to
lyse tumor cells is restricted by the major histocompatibility (MHC) locus because they are
cytolytic T lymphocytes, whereas LAK cells are not MHC restricted.

| .

Dr. Rosenberg stated that by generating TILs from the lymph nodes and from the tumor
itself and constantly restimulating these cells with tumor cells in vitro, he and his colleagues have
been able to identify specific lytic cells from patients with breast cancer and lung cancer, and
these studies are being expanded to include other tumors. He described these in vitro results as
the best available evidence that at least some patients with growing cancers mount an
immunological response against their own cancers.

Dr. Rosenberg summarized the clinical trial protocol for the TIL therapy. The tumor is
resected under local anesthesia, and the cells removed from the tumor are grown for 3 to 6 weeks.
The patient is then immunosuppressed with a single dose of cyclophosphamide. The patient is
treated with TILs and IL-2, and after approximately 1 week a second cycle of IL-2 is given to

support the in vivo growth Qf the TILs. In responding patients, treatment with TILs is now
repeated every 2 months.

Dr. Rosenberg showed the results of treatment of the first 20 patients with TILs. He
explained that the early patients did not receive the second cycle of IL-2. He said that all of
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these patients had advanced metastatic cancer and had received other standard treatments that
had not succeeded. Nine of the 15 patients who had no previous immunotherapy had objective
regressions. Of the five patients who had previously failed treatment with IL-2 and LAK, two
achieved good partial responses with TILs and IL-2. These early studies provide further
evidence that TILs have more potent antitumor activity than LAK cells or IL-2 alone.

Dr. Rosenberg described three patients who experienced substantial regression of lesions
with TIL treatment. He explained that TIL traffic through the body can be tracked by using
indium-111 label and that these cells clearly aggregate at the primary as well as secondary tumor
sites. Better imaging has been achieved with labeled TILs than with monoclonal antibodies so far
studied. }

R 1 : v

Dr. Rosenberg said that he and his colleagues are investigating ways to try to improve the
antitumor effect of TILs. One method, which is effective in animal models, is to upregulate the
MHC antigens on tumors by administering combined lymphokines in conjunction with TILs.
Because TILs recognize tumor cells by MHC antigens on the cell surface, treatment with TILs
and a combination of interferon and tumor necrosis factor, two lymphokines that upregulate these
MHC antigens, increases the ability of the TILs to kill tumor cells dramatically. Treatment with
TILs and alpha- or gamma-interferon also increases the expression of MHC antigens on the
surface of tumor cells. Dr. Rosenberg noted that a paper in the January 1989 issue of the Journal
of the National Cancer Institute described a mouse study in which he and his colleagues found
that treatment with TILs, IL-2, and alpha-interferon increases the potency of TILs by 3- to 5-
fold over treatment with TILs and IL-2 alone. A protocol for this treatment has been approved
by the NCI Clinical Research Committee and by the FDA, and Dr. Rosenberg announced that he
hoped to begin treating patients within the month.

|

Dr. Rosenberg stated that the gene-transfer technology may represent another way to
improve the antitumor effect of TILs. Gene transfer involves the insertion of a functioning gene
into cells to give these cells desired properties. Dr. Rosenberg remarked that TILs may be the
first vehicle for doing gene-transfer experiments in humans. He said that the protocol to
introduce new genetic material into TILs and transfer these cells to patients has undergone an
extensive review, and it has now been approved by the Clinical Research Committees of the NCI
and the National Heart, Lung, and Blood Institute, as well as the Recombinant DNA Advisory
Committee (RAC) and the Gene Therapy Subcommittee of the RAC. The protocol has also been
approved by the FDA and signed by the director of the NIH, which gives Dr. Rosenberg and his
colleagues the final approval to perform these experiments in humans.

The RAC insisted that five criteria be met before they would grant permission to proceed
with the gene-transfer protocol. Dr. Rosenberg and his colleagues had to show that 1) the marker
gene can be inserted in the TILs, 2) the TILs are not significantly altered by the insertion,

3) these marked TILs can be detected in animal models, 4) there is a low risk to the patient, and
5) there is no risk to the public‘:.
|

Dr. Rosenberg explained that the initial gene-transfer studies have two purposes. The first
is to insert into the TILs a gene that codes for resistance to the antibiotic neomycin, which will
allow TIL survival and distribution to be tracked in patients on a long-term basis. TIL traffic
can only be tracked for approximately 10 days using indium-111 because of the short half-life of
this material and because of the spontaneous loss of indium from cells. The neomycin resistance
will be a permanent part of the genetic makeup of the TILs and therefore provide a permanent
label for the TILs as well as a means for isolating TILs in the future. The second purpose of
transfer studies is to insert into the TILs genes that code for cytokines that will improve the TIL
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therapeutic effectiveness. Genes for cytokines such as tumor necrosis factor, alpha-interferon,
and IL-2 can be inserted into TILs, so that the cells produce large amounts of these cytokines and
improve the antitumor actiyity of TILs.

The first gene-transfer protocol for patients involves taking an aliquot of 10 percent of a

" TIL culture about 1 week after the TIL culture begins to grow. These TILs are then infected
with the vector containing the gene coding for neomycin resistance, selected in G418, and
expanded. Ninety percent of the TILs infused into the patient are left uninfected to make sure
that there is no interference with the therapeutic activity of the TILs. However, the 10 percent
gene-transformed TILs will allow for TIL tracking. ’

Dr. Rosenberg concluded by saying that several other techniques for improving TIL
effectiveness are currently under active investigation and, with further work, the ability to
adoptively transfer lymphocytes with antitumor activity into patients can be converted into more
practical effective treatments for patients with cancer.

The following points {»vere raised in discussion:

e TILs require much less IL-2 (.5 unit/ml vs. 1,000 units/ml) than LAK cells to support
their survival both in vitro and in vivo. Although maximum doses of IL-2 have been
used in the preliminary TIL trials, it should be possible